In recent histories of early photography, the quest for the reproduction of color is often framed as resulting from a disappointment with the new medium's lack of ability to do so.
1 A brief look at early writings from within the photographic community tells us that, rather than voicing disappointment, practitioners and scientists stated the absence of The day may still be remote when this much to be desired desideratum shall be accomplished in portrait taking; but I am led to hope that future experiments may master the secret which now causes it to be looked upon, by many, as an impossibility. and Snelling's chapter "The Probability of Producing Colored Pictures by the Solar Radiations" is followed by instructions "On Coloring Daguerreotypes," though in general he doubts "the propriety of coloring the daguerreotype" and thinks most results "absolutely disgusting."
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This apparently contradictory attitude reflects the friction between photographic ideals (including the expectation of the accurate reproduction of color) and actual practices, a friction frequently expressed in contemporary writings. 8 François Arago, for example, famously compared the daguerreotype's fragility, iridescence, and precision to butterfly wings and manual coloring to a sign painter crudely smearing over this delicate invention of nature. 9 Yet it is exactly through the comparison of black-andwhite pictures to vivid butterflies that the desire for color becomes palpable: more than anything else, monochrome butterfly wings beg to be colored. Arago himself, who owned a large collection of exotic butterflies, must have been acutely aware of this flaw in his beautiful metaphor, exemplified here in the portrait of an anonymous collector ( fig. 1 ).
10 Therefore, as soon as photographs had assumed stable material formats that allowed for standardized production and sale, hand tinting became a fact despite the purist convictions voiced by Arago and others. Hand-tinted photography far surpassed the autochrome, and it remained an easy and cheap way to enhance black-and-white 16 Printed in several editions, the manual is not unique in terms of quantity but entirely exceptional in its genre because it contains not only instructions on how to color but also the materials to do so. Following the pages with instructions, the colors are pressed in a dry film on fifteen single sheets of paper in as many tints, ranging from "Brilliant Yellow" to "Pearl Gray." Each color is accompanied by a short text that stresses the particular characteristics and applications of the color (figs. 4, 5) . Small strips of the color sheets are to be cut and dissolved in water, after which the paper can be removed, leaving the colors ready to use. A closer look at this literally colorful manual, its maker, and its context provides new insights into the chemistry and aesthetics of hand-coloring photographs in the United States around 1900 and into a particular instance of the crosscultural transmission of coloring effects and practices between the United States and Japan. Guided by the three adjectives of the booklet's title -"peerless," "Japanese,"and "transparent"-the following analysis serves as a lens through which we can review the relation between actual and applied color in early photography.
Compared to the photographic coloring materials commercially available at the time, Nicholson's colors were doubtless marketed as "peerless" because of their format. The pressed material, as the accompanying text points out, leaves no residue on the tinted picture, distinguishing it from other available formats such as color cakes or bottled inks containing solvents. The booklet was also much lighter and easier to transport than the average coloring kit consisting of glass bottles with premixed colors.
The attribute "transparent" seems an obviously desirable quality, because opaque colors would cover up the photo. Yet in the early history of coloring photographs, opacity and transparency were equally considered, and the preference for transparency only developed gradually, together with a particular photographic aesthetic and the chemical composition of the coloring media.
17 As we will see later on, the transparency of Nicholson's colors is directly related to their chemical make-up, just like their "selfblending" quality announced on the cover of the booklet (see fig. 2 ).
But let us first turn to the attribute "Japanese," which seems far more mysterious than the other two. What was the advantage of having such Japanese colors, and were they really Japanese? The first page of the instructional text provides some general explanations, stating that "the art of transparent tinting had its origin in Japan and the wonderful skill of the Japanese artists in this line of work has excited universal admiration," without providing any further information to support this claim. 18 On the following pages, the hands-on process of coloring is explained using an engraving of George Boughton's not-at-all-Japanese painting The Pilgrim Exiles (1875), a reproduction of which could be purchased by postal order for practice. Throughout the book, the colors' Japaneseness is alluded to by a set of five Japanese characters that appears on several pages and vaguely translate the manual's title; by the color "Japonica Scarlet" ("a very useful color for interiors, garments etc. and valuable in flower work," see figs. 4, 5); and most decisively through the listing of "Tokio, Japan" between Boston and New York on the title page. While the two latter cities are complemented with a postal address, Tokyo is not.
A closer look at Charles F. Nicholson, the publisher and inventor of the colors, may shed some more light on their proposed Japanese origin. 31 In fact, shortly after their development, aniline dyes had been identified as ideal colorants for albumen photographs due to their transparent shine and their affinity with the egg white-coated surface of the albumen photograph, on which they blended easily, rendering prior preparation of the photographic paper unnecessary. 32 Henry Snelling had anticipated something like aniline in his 1849 handbook, confident that "some compound or ingredient may yet be discovered which [. . .] will give a more delicate, pleasing, and natural appearance to the picture than is derived from the present mode of laying them on, which in estimation is more like plastering than coloring." 33 It is difficult to pinpoint the exact date for the first commercial sale of aniline dyes for coloring photographs, but in a 1859 photo-coloring manual published by London's paint and photographic as "prepared by a peculiar process" that makes them adhere easily while they "colour without hiding the photograph, giving a pure, brilliant and life-like effect." 34 A handbook that appeared seven years later recommended that "liquid colors, that is, the new Aniline colors are specially adapted for the tinting and coloring of albumen pictures; these colors flow very easily and the albumen surface requires no preparation," and specified the colors manufactured by Newman. 35 Somewhere in between, the use of aniline dyes for coloring photographs became a fact. Initially prone to fading, the dyes were constantly improved upon, and many new compounds were developed over the following decades, making a large spectrum of dyes available for Nicholson to use in formulating his colors.
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Given the technical and historical circumstantial evidence, it can be safely concluded that Nicholson's colors were not Japanese, in either origin or composition, and that the reasons for labeling them as such must be sought elsewhere. To find out, we have to return once again to the manual's opening statement that the "art of transparent tinting had its origin in Japan and the wonderful skill of the Japanese artists in this line of work has excited universal admiration." an authentic Japanese experience nonetheless, it was absolutely vital that all materials used in the production of Brinkley's Japan were truly Japanese, a fact extensively stressed in a sales prospectus and the introduction in the first volume. 42 Concerning the photographs, the introduction specifies that they "are all made and colored by hand in Japan, over three hundred and fifty native artists have been specially engaged for this purpose," and for visual support, a hand-colored photograph of a Japanese colorist at work is placed right next to the text ( fig. 6) . 43 This, then, must have been the "art of transparent tinting" that Nicholson alluded to in his booklet.
Yet the connection between Nicholson's colors and Brinkley's Japan goes beyond the opportune association of a new product with these highly successful, fashionable, and abundantly produced pictures. A 1904 advertisement for Peerless Japanese Transparent
Water Colors in the photo magazine Camera Craft again stresses -like the booklet itself -the "beautiful handiwork of Japanese artists in coloring photographs," but adds a significant piece of new information: "it is not generally known that most of the work is now done in this country and the only medium used is the Japanese Transparent Water
Colors." The text further promises that the amateur will be able to equal the work of the Japanese artists and even earn money in doing so. In addition, it advertises "color tinting of every description" carried out at the "Japanese studio" at the New York branch of the Japanese Water Color Company, the address of which corresponds with that on the title page of the booklet (see fig. 3 ).
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What are we to make of Nicholson's claim that the Japanese photographs were not all colored in Japan? In fact, despite their material Japaneseness assured by the publisher, the Brinkley editions were assembled in Boston (the more expensive ones on subscription only). While Western photo-coloring manuals would advise the equal coloring of all picture elements, giving directions on how to color the face, hands, and hair and then moving on to clothing, landscape, and other requisites -just like painters' manuals had done for centuries -Nicholson writes: "when objects in the picture are printed in a natural color, as, for instance, the bark of trees, an old fence, or a weather-beaten building, put no color on whatever." 46 Indeed, the subtle, pleasing aesthetic of Japanese hand-colored photographs is due to a selective form of coloring that highlights some picture elements and leaves out others. This principle, which can be traced back to Japanese woodblock prints, is nicely demonstrated by the colorist depicted in Brinkley's Japan: the paint in his porcelain dishes is red, blue, pink, and green, but his face and hands, the screens in the back and -as if to emphasize their transformation from black-and-white into color -also the photos on his desk have remained untouched (see fig. 6 ). Contrary to what the term suggests, selectiveness therefore achieves a pictorial unity by leaving some colors to the imagination or rather the visual experience of the viewer, who knows that skin is generally skin colored, stones gray, the bark of trees brown, and skies blue
(relying on what cognitive psychology refers to as "memory color"), 47 fig. 7 ). The application of aniline-based colors in a "weak" manner also demonstrates that coloring materials are not intrinsically cultured but only become so in their diverse applications: the synthetic dyes, which have often been characterized as loud, garish, and therefore essentially "modern" colors, could also be used in a watered-down fashion to create an "authentically" Japanese impression.
A small testimony to a fascinating transcultural chapter in the history of hand coloring photographs, Nicholson's Peerless Japanese Transparent Water-Colors therefore reveals the meaningful relations between actual materials, artistic practices, and cultural attributions. Nicholson's colors were made Japanese not by substance or origin but rather through the practices and ensuing aesthetics with which they could be associated.
With regard to the separation between hand coloring and the reproduction of color in histories of early photography that I mentioned in the beginning of this article, the investigation of Nicholson's colors has shown how hand coloring, and in particular the paradigm of transparency and its contingent aniline medium, worked toward a convincing representation of color that anticipated its mechanical reproduction. Such a convincing representation was not necessarily achieved through an accurate transcription of color from the scene in front of the camera to the photograph but by approximating a "natural" perception of color. Had François Arago known the transparent dyes and their effective partial applications in Japanese photographs, he may have thought differently about hand-painted butterfly wings. Taking up his metaphor one last time, it seems that when it came to color, photographs were indeed not entirely unlike butterfly wings. The latter are colored by a combination of two different phenomena: intricate patterns of scales that reflect light to cause so-called structural color and actual pigmentation of the wing surface. 51 Similarly, photographs assumed color through different phenomena, materials, and procedures, which should be studied in conjunction, not in opposition. 
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